WO 2005/020144 



• U.S. PATENT APPLICATION 
INVENTORS: KOICHI MATS U MARA. ET AL. 
TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 1 of 20 

Docket No.: 03581.009571 




FIG1 



WO 2005/020144 



U.S. PATENT APPLICATION 
INVENTORS: KOICHI M ATSUM ARA, ET AL. 
TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 2 of 20 

Docket No.: 03581.009571 



•2./Q.O 




FIG2 



WO 2005/020144 



U.S. PATENT APPLICATION 
" INVENTORS: KOICHI MATSUMARA, ET AL. 

TITLE: IMAGE ACQUISITION SYSTEM FOR 

GENERATION OF THREE-DIMENSIONAL MODELS 

Sheet 3 of 20 
. Docket No.: 03581.009571 




FIG3 



WO 2005/020144 



„U.S. PATENT APPLICATION 
INVENTORS: KOICHI MATSUMARA, ET AL. 
TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 4 of 20 

Docket No.: 03581.009571 



M £6 



9$ 



FIG4 & & 



„ U.S. PATENT APPLICATION 
INVENTORS: KOICHI M ATSUMARA, ET AL. 




FIG6 



U.S. PATENT APPLICATION 
iNVENTOfeS: KOICHI M ATSUMARA. ET AL. 
TITLE: IMAGE ACQUISITION SYSTEM FOR 

• GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 6 of 20 

WO 2005/020144 Docke.No.: 03581.009571 



6/xo 




FIG7 



WO 2005/020144 



. U.S. PATENT APPLICATION 
INVENTORS: KOICHI MATSUMARA, ET AL. 
TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 7 of 20 

Docket No.: 03581.009571 




FIG2 



WO 2005/020144 




i 
i 
i 
i 
% 
i 



U.S. PATENT APL J -^A^ON 
INVENTORS: KOICHI M ATSUMARA, ET AL- 
TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 8 of 20 

Docket No.: 03581.009571 




FIG 1 



FIG10 




WO 2005/020144 



U.S. PATENT APPLICATION 
INVENTORS: KOICHI MATSUMARA, ET AL. 
TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 9 of 20 

Docket No.: 03581.009571 






FIG13 FIGU 




WO 2005/020144 
7X> 




\o/io 



U.S. PATENT APPLICATION 
* INVENTORS: KOICHI MATSUMARA, ET AL 
TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
I Sheet 10 of 20 

Docket No.: 03581.009571 



FIG17 




FIG1 





FIG.H9 



FIG20 



WO 2005/020144 



U.S. PATENT APPLICATION 

tNVENTOfcS: KOICHI MATSUMARA. ET AL. 

TITLE: IMAGE ACQUISITION SYSTEM FOR 

GENERATION OF THREE-DIMENSIONAL MODELS 

Sheet 11 of 20 

Docket No.: 03581.009571 




FIG21 FIG22 




WO 2005/020144 



U.S. PATENT APPLICATION 

INVENTORS: KOICHI MATSUMARA, ET AL. 

TITLE: IMAGE ACQUISITION SYSTEM FOR 

GENERATION OF THREE-DIMENSIONAL MODELS 

Sheet 12 of 20 

Docket No.: 03581.009571 



1S> 



104- 



N 

















77 



t 

--J 




FIG26 




WO 2005/020144 



U.S. PATENT APPLICATION 

INVENTORS: KOICHI MATSUMARA, ET AL. 

TITLE: IMAGE ACQUISITION SYSTEM FOR 

GENERATION OF THREE-DIMENSIONAL MODELS 

Sheet 13 of 20 

Docket No.: 03581.009571 



13./2.0 




FIG29 



WO 2005/020144 



U.S. PATENT APPLICATION 
"INVENTORS: KOICHI MATSUM ARA, ET AL 
TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 14 of 20 
Docket No.: 03581.009571 




FIG.30 




FIG.31 



U.S. PATENT APPLICATION 
'INVENTORS: KOICHI MATSUMARA, ET Ai. 

• TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
1 Sheet 15 of 20 

WO 2005/020144 Docket No " 0358 1.009571 



15/ 



2.0 



GUI 



CPU & System control application program 



Video 
driver 



Video 
board 



Kyeboard & Mouse 
Interface 



Video 
Monitor 



Mouse 



COM 
l/F 



Digital Camera 
USB driver 



USB Device 
Manager 



USB PORT 
HUB Interface 



COM port 
Driver 



Serial Interface 



Keyboard 





digitaLcam 



DAC 



± 



3D Object 
Modelling 
Engine 



6— 



HD 



'Uo 



DAC 



\5i> 



STM 
Driver 



^1 



2-3a 



STM 
Driver 



vex I [Drive/ 



T 



DAC 



STM 
Drive/ 









STM 



ADC 



T 



PR 




Jghting 
Ctrl, 
unit 
#F-FL 
#B-FL 



T 



Front 
FL 



i_ 



1*4 2- 



Back 
FL 



34- 




FIG.3Z 



WO 2005/020144 




Yes 



#103 



1 



Camera 
calibration 



Small 



#106 



^ obj_size=large j #108 ^ obj_size=small J 



#107 



nor 



Transmit 

zoom_pos_set; #0 
to digitaLcam 


#109 


Transmit 
zoom_pos_set; #£ 
to digitaLcam 


•"" 








r 



#1 
#111 



Put object 

i 



Turn table 
Xnitialise 



#112 



JL 



C=#0~#3 



#113 camera_arm_set=fC 
#114 

Mirror tilting 



#115 
#116 

#117 



1_ 



Front FL=ON 



Transmit 
exp_paran 
digital car 


i_s et; #0 to 
n 




r 


N=0 



I 



#118 STOP=16 



FIG.33 



U.S. PATENT APPLICATION 

INVENTORS: KOICHI M ATSUMARA, ET AL 

TITLE: IMAGE ACQUISITION SYSTEM FOR 

GENERATION OF THREE-DIMENSIONAL MODELS 

Sheet 16 of 20 

Docket No.: 03581.009571 



#119 



#120 



Capture 

image data from 
digitaLcam 

i 



Store image data at HD 
as img_cam#C__#N.jpg 

1 



#121 



#122 



Turn table 
rotation 




Front FL =OFF 



Back FL =ON 
i 



N=0 



#126 



STOP=1 6 



#127 



I 



Transmit 

exp_param_set: *f 1 
to digital_cam#C 



#128 



#129 



#130 



#131 



Capture 

image data from 
digitaLcam 

i 



Store image data at HD 
as sil_cam#C_#N.jpg 



Turn table 
rotation 




#132 | Back FL =OFF 
#133 



Next#C 



to U134 



17 ( "ZD 



#134" 
#135' 
#136' 
#137f 



from #133 

1 



Make ge ometry 

i 



Make texture 



Display 3D mode 

i 



Store 3D model 
a s *.wrl 

I 

End 

FIG.34- 



U.S. PATENT APPLICATION 
•INVENTORS: KOICHI MATSUMARA, ET AL. 
TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 17 of 20 
Docket No.: 03581.009571 



#201 



#202 



#203 



#204 



Initialize 



i 



Clear texture data and 
Silhouette data 



T 



Reset USB interface apd 
confirme camera VF 

— i 



Reset l/F box and coi> 
firm l/F c ommunicaitor 

i 



Turntable 
Initialise 



FIG.35 



WO 2005/020144 



U.S. PATENT APPLICATION 
'INVENTORS: KOICHI MATSUMARA ETAL 
TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 18 of 20 
Docket No.: 03581.009571 



Camera 
Calibration 



#301 



#302 



#303 




#304 


Transmit 


#307 


Transmit 




zoom_pos_set; #0 




zoom_pos_set; #Z 




to digital_cam 




to digital cam 








I 


#3070^^-^-^^ 



|Yes 



Front FL=ON 



#309 

#310 

#311 
#312 
#313 

#314 
#315 

#316 



Turn table 
Initialise 



Transmit 

exp_param_set; #0 to 
digital cani^ 



C=#0~#3 



camera_arm_set- tC 



Mirror tilting 



N=0 



STOP=16 



Capture 

image d ata from 
digitaLcam 



Store image data at 
HD as 

img_cam_#C_#N.jpg 



Detect calibration 
pattern 




#320 



Completed?^ 
|Yes 



Store H digital_cam" 
param as 

"calJarge_#C_#N H 



#321 



Turn table 
rotation 




FIG. 36 



U.S. PATENT APPLICATION 
iNVENTQRS: KOICHI MATSUMARA, ET AL. 
TITLE: IMAGE ACQUISITION SYSTEM FOR 

• GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 19 of 20 

W<J ZWtt/UZU144 ' Docket No.: 03581.009571 



#401 



Turntable 
Initialise 

1 




#403 



Stop rotate 

— r~ 

Return 

FIG.37 



#601 



Turntable 
rotation 



#501 



Restore P 



#502 


DRstep 


=P/STOP 








#503 


Drive DR steps 






r 


#504 


N=N+1 



#505 



#506 




-Return 



Drive CW 



#507 




Return 

FIG.3& 




#602 



<r #C=1 &obj_size=small 



Mirror tilt set #1 



w #C=1 &obj_size=large 



#606 



Mlrror_tilt set: #0 

~i< — 



#603 



Mlrror_tilt set: #3 



Return 



FIG.39 



„ #C=2&obj_size=small 
#604 | Mlrror_tilt set: #2 



{ #C=2&obj_siz e=large 
#6051 Mirror. tilt set: #4 



WO 2005/020144 



U.S. PATENT APPLICATION 
■ INVENTORS: KOICHI MATSUMARA, ET AL. 
TITLE: IMAGE ACQUISITION SYSTEM FOR 
GENERATION OF THREE-DIMENSIONAL MODELS 
Sheet 20 of 20 
Docket No.: 03581.009571 



FIG.40 



camera_arm_set 


Rotation 


degrees 


#0: 


+80.0' 


#1: 


+45.0 


#2: 


+10.0' 


#3: 


-70.0 



FIG.41 



exp_param_set 


AV 


TV 


#0: front_texture 


F.8.0 


1/15 


#1: backlight 


F.8.0 


1/60 



FIG.42 



FIG.43 



{ zoom_pos_set 


Focal length 




#0: 


Wide-end 




#1: 


ZP1 




#2: 


ZP2 




#3: 


ZP3 




#4: 


ZP4 




#5: 


Telephoto-enc 








Mirror_tilt_set 


degrees 


#0: 


Odegrees 


#1: 


-3 degrees 


#2 


-5 degrees 


#3 


+8 degrees 


#4: 


+10 degrees 



FIG.44- 


lighting_ctrl_ register 


0 


1 




F_FL 


OFF 


ON 




B_FL 


OFF 


ON 



